ABSTRACT A clonal cell line that responds to insulin and to lipolytic hormones has been established from the epididymal fat pad of the C57BL/6J ob/ob mouse. This line, designated ob 17, has a doubling time of 12.5 or 19 hr in 10% or 1% fetal calf serum, respectively. It presents a heterogeneous chromosome number with 40% of the cells containing 35-44 chromosomes and expresses the characteristic H2-LA antigen. 
.
The adipocyte fraction was thoroughly washed under sterile conditions and was free of any visible stroma or vascular cells. As described by Poznanski et al. (16) , 104-105 fat cells were "sandwiched" between two coverslips (15-mm diameter) and allowed to dry for 15 min in a culture dish (35-mm diameter). Then, 1.5 ml of Dulbecco's modified Eagle's medium supplemented with 10% fetal calf serum and 200 units of penicillin, 50 .ug of streptomycin, and 10 ,g of tetracycline per ml was added and the dish was incubated at 37"C in a humidified 5% CO2 atmosphere. The fat cells were fed every other day with the same medium for 12 days, during which all visible fat droplets disappeared and the cells became fibroblast-like. In contrast to the cells of the stroma/vascular fraction grown in parallel, no multiplication of the fat cells could be observed during the "dedifferentiation" phase. The dedifferentiated cells were trypsinized [0.25% trypsin in Ca2+-and Mg2+-free pH 7.4 phosphate-buffered saline (Pi/NaCl)], centrifuged, and inoculated with fresh culture medium (500-5000 cells per 60-mm-diameter culture dish). The cells were fed twice a week. By 8-10 weeks later, one colony had appeared. This tracted and separated by thin-layer chromatography (9) .
All other biochemical determinations and enzyme assays have been described (9) . The method used for serum and bovine serum albumin delipidation were those of Cham and Knowles (17) and Chen (18) Gallimore and Richardson (20) . Immunofluorescent staining of the characteristic H2-LA antigen was carried out on exponentially growing cells according to Pouyssegur and Yamada (21) . Growth in agarose was performed according to Montagnier (22) 1) which in a small proportion of cells (<20%) ultimately fused into a-*fe large fat globules (Fig. 1C) . Oil Red 0 staining indicated numerous fat-accumulating centers (Fig. iD) . As observed with 3T3-L1 cells (2) , the presence of BrdUrd during the exponential phase prevented adipose conversion (Fig. 1E) Cell Biology: Ne'grel et al. 200-fold increases, respectively. As with 3T3-L1 fibroblasts, a net synthesis of these membraneous enzymes is likely to occur during differentiation (9) . The presumed induction of the triglyceride-pathway enzymes was almost totally prevented by the presence of BrdUrd (experiment 2), which is in agreement with the observation that lipid droplets were absent (Fig. 1E) (Table 2) . As observed for 3T3-L1 fibroblasts (9) , the activity levels of acid:CoA ligase and of diglyceride acyltransferase were enhanced up to 10-fold and 4-fold, respectively, in the presence of insulin whereas LDH showed only a 1.6-fold increase.
The appearance of LPLase and the lipogenic enzymes did not seem to be substrate-induced (Table 3) (Fig. 3) . Epinephrine (0.5 uM) or corticotropin (2 ,uM) produced a rapid and potent lipolytic effect. This effect was counteracted by 17 nM insulin (already visible at 0.3 nM), totally with epinephrine and partially with corticotropin. All of the released radioactivity cochromatographed with unesterified (free) fatty acids. The specific mobilization of radioactive endogenous triglycerides (above basal lipolysis) induced by 2,uM corticotropin was assessed by their net cellular decrease (16% after 3-hr incubation at 37°C) which was not observed with polar lipids. (12, 13) , the conversion was strictly dependent on added insulin. It is tempting to speculate that growth and differentiation of the "obese" and of the "normal" clones are somehow representative of the situation in vvo: there was an increase in the number of fat cells in genetically obese rodents compared to lean control animals, and this was not changed by underfeeding which corrects for the state of hyperinsulinemia (23) .
The positive effect of increasing exogenous insulin on the The different sera were added after confluence. All enzyme activities of confluent cells (26th passage) are expressed as in Table 1 . As with other sera, the untreated fetal calf serum was extensively dialyzed against Pi/NaCl before use. The percentage of conversion was determined as in Table 2 .
levels of LPLase, acid:CoA ligase, and diglyceride acyltransferase is reminiscent of the well-documented similar effect of insulin upon adipose tissue in vWvo (24) . The early and potent increase of LPLase activity in ob 17 cells just after confluence is similar to that reported in 3T3-L1 cells (12, 13) . However, it occurs in ob 17 cells even when insulin is not added after confluence. Therefore, in every respect, confluent ob'17 cells just after cessation of growth behave as if they were either hyperresponsive to very low concentrations of insulin (or insulin-like activities) or might become independent of those factors during both cell multiplication and adipose conversion. However, the exposure to insulin seems necessary to sustain high levels of LPLase. The adipose conversion will occur if there is induction of the characteristic triglyceride-pathway enzymes and the addition of an exogenous source of lipids. The low fatty acid biosynthesis observed in ob 17 cells differs from the higher but variable values reported for 3T3-L1 cells (3, 5, 9) and from the biotin dependency recently observed for triglyceride accumulation in 3T3-F442 A cells (13) . The reasons for this low rate observed with ob 17 cells in culture remain to be determined; in vivo, the contribution of adipose tissue to total fatty acid synthesis becomes important in the oblob mouse (25) .
Although the induction of LPLase and of lipogenic enzymes does not seem to be substrate-induced, a possible induction by residual lipoprotein or apoproteins present in LPDS or by residual lipids (10% of the total esters) present in delipidized serum cannot be excluded. Most likely the differentiation program seems to be built-in in ob 17 cells and will allow triglyceride accumulation when being expressed after cessation of growth. The exquisite sensitivity of adipocytes to insulin and to lipolytic agents has been extensively shown (26) . Under similar conditions, differentiated ob 17 cells are capable of responding, which indirectly suggests, as observed with adipocytes from the ob/ob mouse, the presence of the corresponding receptors and of the complete hormone transducing machinery including the hormone-sensitive lipase (27) .
In summary, the ob 17 cell line from known cellular origin and isolated from the genetically obese mouse appears to be a useful system for study of the differentiation of adipose cells and also the growth factor requirements involved in cell multiplication. It should allow useful comparisons with the preadipocyte cell lines isolated from the nongenetically obese mouse.
